The molecular machinery of mitochondrial fusion and fission: An opportunity for drug discovery?
The mitochondria form dynamic organized networks or filaments that are controlled by fusion and fission events. A balance between mitochondrial fusion and fission is crucial for the correct function of these organelles. Thus, a detailed characterization of the proteins involved in mitochondrial fusion and fission, and the study of the mechanisms that regulate these two processes, would contribute to elucidating how this balance is achieved. In this regard, alterations in some of the proteins that participate in mitochondrial dynamics are linked to human pathology. In addition, experimental data support the view that mitochondrial metabolism is regulated via the manipulation of the proteins involved in mitochondrial dynamics, particularly the mitofusin 2 protein. This review evaluates the potential of mitochondrial fusion and fission proteins as targets for drug discovery, with an emphasis on mitofusin 2. The pharmacological modulation of mitochondrial dynamics may be beneficial for the treatment of specific disorders of mitochondrial dynamics and mitochondrial-inherited diseases, as well as in complex diseases with a central mitochondrial dysfunction.